Prehypertension is associated with impaired nitric oxide-mediated endothelium-dependent vasodilation in sedentary adults.
Endothelial vasodilator dysfunction contributes to the development of hypertension (blood pressure (BP) ≥ 140/90 mm Hg) and cardiovascular disease (CVD). Prehypertension (BP 120-139/80-89 mm Hg) has recently been identified as an independent risk factor for hypertension and CVD. It is currently unclear whether BP in the prehypertensive range is associated with endothelial vasodilator dysfunction. We tested the hypothesis that BP in the prehypertensive range, independent of other cardiovascular risk factors, is associated with impaired nitric oxide (NO)-mediated endothelium-dependent vasodilation. Forearm blood flow (FBF) responses to intra-arterial acetylcholine (ACh; 8.0-32.0 µg/100 ml tissue/min) and sodium nitroprusside (SNP; 1.0-4.0 µg/100 ml tissue/min) were measured in 20 normotensive (age: 56 ± 1 years; BP: 110/70 ± 1/2 mm Hg) and 20 prehypertensive (56 ± 2 years; 128/79 ± 2/2 mm Hg) adults. In addition, FBF responses to ACh were determined in the absence and presence of the endothelial NO synthase inhibitor N(G)-monomethyl-L-arginine (L-NMMA) (5 mg/min). FBF responses to ACh were significantly lower (~30%) in prehypertensive (from 4.2 ± 0.3 to 11.4 ± 0.7 ml/100 ml tissue/min) compared with normotensive (from 4.6 ± 0.2 to 14.5 ± 0.7 ml/100 ml tissue/min) adults. There were no group differences in FBF responses to SNP. Co-infusion of L-NMMA significantly reduced the FBF response to ACh in the normotensive (~30%; P <0.05) but not the prehypertensive adults. Prehypertension is associated with impaired NO-mediated endothelium-dependent vasodilation. The endothelial vasodilator dysfunction that characterizes hypertension is present at BP levels in the prehypertensive range and may contribute to the increased risk of hypertension and CVD in this population.